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(57) llsoSpmMMe oTHOcmcfl « c«foco6w. 

POUHHOR flScWHM NOAOHHW B He0T»HUX M 

xoiTOHHU* Afl<»>Tw ■ oOcaA><Y<o «o/roHMy cur- 

pHHjiyximeft roneaxoft (AD. flpABiOT a TpyGu 
MBM^cDCTii noa paSoMHM ^neinteM vi npi^3- 
B0fl^C1«M» mpM0tt|eH»«» kOAOHMm rpv6 r. 
AT ^Aonb «ynp9MMMDro riaeTKa. npussH 
«03KAOII crawiM ffpoMtMA»r nepAMautemte 
mmmm iw» C At «ad^ aMnpB«nae«oro 
v<iactitfi cHii$y i«pa npm fseOwm AaaireiwH 
tAr.3m. lTa6a. 



C 



nv^mWW^MH IIHCBIIAaaHlf CMVtW oG- 
cawA'K icwquh a ctwaaGHHax He^rrait m rd* 
'jOBoft aroMHttviettHocYM. a Hacmocm. upm 
pafioTaxilD K^inKiaAfrMONy peMOHty oCcbahmx 

UenviQ visaepereHiia aaaaaTtA noMuio- 
Nifa 8i>^icncaHocTM ai4npaaaaM« Aa^afm*^ 
poaaHHoft dBcaAuoa iuviokhu. 

Ha M3o6paMHa KoainOMoaica, ony 
(ueKHaa a oGcaAKyw imtoHHy wH«e aunpaft- 
/iiieMoro yHtfCTRa u cocToaiuaa Ma 
rHApaa'^»<'**CKoro pacumpmrena a aH^e rtiA- 
paanidKeckoa AopHMpyioutaft iwoa<n p iviana- 

TpsHcnopTHon Ko/ioMH« Tpy6 M «/ianaHpi« A^a 
c/inaa ^niMitoq"* ^ ■«py€ npn ncgai^Me comiio- 
HoaicM ii3 cRfld)icMitbi; Ha - paCora ♦op- 
Mtipyx»tueA ronoBicM a BunpaanaeMOM 
yHdCTKa: na ^r,3 - paapaa ♦opwnpyipmaa 
roaoaicM, 



CnocoQ aMnpaa/ieHwn Aa<^pMifpOBaHHoft 
oQcaAHQ^ xonoHMu ocyiaecTaaaioT cneAvio- 
uiMai oGpaaoi^ 

CoycKOiOT K afcinpaaflaaMOM^ ysamy i 
aoaoHHy rpyC 3 c ^pwMpyioine* faaoa<ofl 2. 
nqHaiBT a niapHMy Tpy5 3 acHAKOcriP noA pa6o' 
^MM AfSBiieiiiieM ii4ipoioaop^T nepeHauieHm 
KOnonmi Tpyfi 3 aAWb awnpaaiiaaMOro Y^acT- 
«a a RpouaccA pa6(Mero MHiuia. nptrnM paco- 
HMft I4HM tipwaaoWT crajunAHO. a na ^a^OM 
eraAMM nppHaaOAar napcHemeKi^e ko^ohhu 
TpyG aA0Ab a«inpdaaaaHoro ynacraa CHH»y 
aaepx npu paGoxan Aaaaetuut a rivipawiw^- 
caoA ^pMi«pyioM|aA roiioaice. 

Ciioco6DcyiiieeTBiiaioTciieAyiouiMM oepa- 



06caAMaa KoaoHtia AMansTpoM ^46 mm c 
TOiituxHOft cYBHicH 10 MM CMflTa Ha r/iyBwnt 
1200 H. MatapHan 66caAHoi^ <o/tOHHM cta/i^ 
rpynnt^ npoHHocm A ( <V - 5500 ^rc/ct^*. <h - 
» 38Q0Kre/eiK^). UJa6/iOHaM A>«aMefpOM \2A 
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MM oniMAeAMAM NmpoicoAMMoeVk B oScauvHoA 

T18 NM npoxOAMY. KacTKKA raOapMT 
^QpMMpyM>uj|0A rn/toftiM no niiaM^Tpy coct9»* 
AMT 118 mm. 

ycraMO»IV»M P99tX^¥MBHm cevTopM 4 

Hy xu^aMet py o6cakA|Moa cohohmu ot 4Vi>M(n» 
lift MM AMdMeTpa 126 mm. 

a>opMMpyiomasi ronwica 2, HacipDetrnM 

UIHpBMHOM cocroaHHM. COOTBeTCTeyiQlllUfk HO^ 

ftomaiTWHOMy A»*aHeTpy oQcmtoft KOAonHM. 
onycfeaeiai HioMr gmtoto ynacTKa. 

TopaMii4 ^opMifipyioiiftivAranomcMM 

MM» mHOtP 06e«AH9M ItMOHHW S: 

P»3,M '^l -10' 120*268(»i«r- 

TAt D ^ 7,1 CM *r myfpQMHUll J9i«tMTP P^iM" 

hobM ynm>ri4ifnmi4oA MaHMC«m nan cmto* 

L 10 on - Aama peiimiBoa ynAotiut- 

TGAWHOA MaxsiceTw: 

p ^ 120 %tc/car - paficNee MdStftcHHW 
iiaBiieMw^ 3ICVIAK0CTM • rmoBKjB 2. noivrK(nt' 
ACHHoe TfinttwecKOft xspampucriMOd. 

MaHooceKTonMii^mQaiai?. nornnpaMM^ 
My A»i«M«Tpy o6c4AHO0 Miio>^«%i; 

a _ aesoo _ 26800 

53 I4l0icfc/CM* 



cKaior KQMnoHOvtey c ^pMMpyiouieA to«P»««>ft 
2 Hum CMBYoro yMaeriia 1 n cooepuiaAT bto^ 
po«l npoxoA •« coomcTCTBeHHo r«we tpcTwA 
6 npexoA CHWjy bbbpx, 4)«KCHpyfl no rHAP^v^i*- 
««eeKOMy MHAititaTDpy bocb (TUB) ocebue na- 
•rpysm. 

rtofiyseHHue Meeve Hfirpy 3Mt ceenenu e 

Ta6tflM||QL 

10 AManusHpyii oceswe HarpysxH. oTMenaipT. 
HTO nocM VTOporo npoxOAa ohm cnHavi/iMCb 
!•« H%. f» cpaBneMMK) c napBiM. a noene 
Tpefnbero npMOAa - ^a 3S%. 

OAHiwOt HimNaA napB^ npoxoA. moxho 
IS coawMrrwMsOMTOHHoeAaBMMMeBrMApaB^i^ 
«f8acoajrQpMMpyiQii»8A ituiQBiea m 6cmttie 120 

H oceauK Harpydca^. Ohh Bcapacryi. 
Oimii aa BOBpaaWMoH oceaoi^ narpyaicK no 
20 rMB, MnM 'AonycitafTir. w6*i ee acflmMna 
• npmtfCMiw 300 icH jwnoAHwtenfcMo % »bcy 

H9K0?DpMOKyil0a««8 «!«MI!OH0a«a c ^p- 

Mtft|iymieB roamiEoA. tax kbk B03HHKaeT 
or*acHom MpMBB Tpyfi- 
25 . Bcaw ocevan Itarpyanca npMS/iKJicatfw r 

nvmoB AaaaetiMe acHAKOcm a iviioeiw 2 a npe- 
jsaaax or tS% I9r M npoAOHsKHTi. npoTiuKKy 
«HMSy Baepoe MBpdB CMfltwft yHSCiM. 
30 CffMOioeiwe ocaaMX HarpyaoK npM noBTop- 
Hux npovownc rcMOBtcK 2 cBHAe^eiifcOTyar o 

TOK •no eMBTMB 06»;UI0(I KDHOHHU ycTpaMO- 

sTiM. npmcMMMOcni m wwoMHe »pcct»HaB- 
iTMBaorrcic 

Cniico& BytipaaJieHMfl UjC^opMwpoBBHMoft 
o6e«i|M0fli KOAOHHw, BKI110UBXMUMA enycK K 8U- 
npBBiHieMOMy ynacrxy TpaHcnoprrKOi* koaoh- 



HM Tpy6 c ri«pa«AtMeciCMM pacumpHrencM 

Merpy oScajiHoA iionOHW. egemamer AO « 

40% Cy* 

noAAvpmaaa a roaoaKc 2 paOoMs^ luiGir 
ToiMDB AaamHwe. pasHoe 120 wr/tH . TRnyt 
itOAveMHiueoM rpyOw 2 aaepx M coBopuiaior 

nBpBWft PPOXOA 0Op>««pyiOtt»A rOAOBKOA w 

pes cMflCbtA ynacTOK 1 oOcAAHolk rohohmm. 

COSABBaH HB oOcaAHyiO KOBOHHy fCOtfTavrHM 

w ocBBMO MarpyaiTM, 



60 



fHApaBAMNBcicora paCttiMpi4TBaB kc-^ 
noAbsyKTr niApaw**Nccicyo AopnwpyioiMyK) 
roAoaicy. npw^eM po6p«tft i^vuui npoif^BOA^ 
CTBAH^lHOt a Hd rspm^pSk ctbai«h npowSBOART 
yiepoMcmeNMe *oiiohhv tpv6 bada^ »unp»B- 
ARCMoro yHBcnw ciinsy aaepx npn paboMCM 
ABKnemn b mAPavAtmcicoa AOptmpyiOiUOM 
rOAOB«te, 
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(54) A METHOD FOR 
STRAIGHTENING DEFORMED 
CASE^G 



(57) The invention relates to methods 
that can be used to straighten deformed 
casing in oil and gas wells. The aim of the 
invention is to improve the efficiency of 
straightening deformed casing. For this 
purpose, a string with a hydraulic coring 
head (CH) is lowered into the casing. 
Fluid at the working pressure is delivered 
to the pipes and the string with the coring 
head is moved along the section to be 
straightened in stages, where in each 
stage the string with the coring head is 
moved along the section to be 
straightened fi-om the bottom up, at the 
working pressure in the coring head. 3 
drawings. 1 table. 



[vertically along right margin] 

(19) SU (11)1677248 



Al 



1677248 
1 



The invention relates to methods that can be used to repair collapsed casing in wells 
for the oil and gas industry, in particular for m^or repair work on casmgs. 

The aim of the invention is to improve Ae eflficiency of straightening deformed casing. 

Fig. 1 shows the assembly lowered into the casing below the section to be straightened 
and consisting of a hydraulic reamer in the form of a hydraulic coring head with a valve for 
filling the work string with fluid and a valve for drdmng the fluid firom the pipes when the 
assembly is lifted from the well; Fig. 2 shows the operation of the forming head in the section 
to be straightened; Fig. 3 shows a cutaway view of the forming head. 
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The method for straightening deformed casing is carried out as follows. 

String 3 with forming head 2 is lowered to section 1 that is to be straightened, fluid is 
delivered to string 3 at the working pressure, and string 3 is moved along the section to be 
straightened during the operating cycle, where the operating cycle is carried out in stages and 
in each stage, the string is moved sdong the section to be straightened from the bottom up, at 
the working pressure in the hydrauUc fonning head. 

The method is carried out as follows. 

A casing of diameter 146 mm with wall thickness 10 mm has collapsed at a depth of 
1200 m. The casing material is steel of strength group D (a[iUegible subscript] = 6500 
kgfi^cm^, oy = 3800 kgfi^cm^). Using a gauge of diameter 124 
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mm, it has been determined that the casing was not passable at a depth of 1200 m. Landing 
was achieved: the gauge does not pass through. A gauge of diameter 118 mm passes through. 
The hard clearance of the fomung head with respect to diameter is 1 18 mm. 

The parting parameters of sectors 4 of the forming head were established. The 
diameter of their parting should correspond to the inner diameter of the cai^ng, from a 
diameter of 1 16 mm to a diameter of 126 mm. 

Forming head 2, adjusted to the specified maximum diameter in the expanded state, 
corresponding to the nominal diameter of the casing, is lowered below the collapsed section. 

The forces created by sectors 4 of the forming head on the inner diameter of casing 5 
are determined : 

P = 3.14 •7.1- 10- 120 = 26800 kg 

where D = 7. 1 cm is the inner diameter of the rubber packing ring under the sectors; 
I = 10 cm is the length of the rubber packing ring; 

P = 120 kgfi'cm^ is the working excess pressure of the fluid in head 2, confirmed by 
the specifications. 

The unit pressure created by the sectors of head 2 over the inner diameter of the 
casing is determined: 

^ 26800 ^ 26800 _ 
;r.D/„ / "314120.5" 

^MlOkgfi'cm^, 

where A>i = 12 cm is the inner diameter of the contact surfaces; 
/ = O.S cm is the contact length of the sectors. 

Thus the unit pressure created by the sectors over the internal diameter of the casing is 
up to 40% ay. 

Maintaining a working excess pressure in head 2 equal to 120 kgfi^cm^, it is pulled 
upward by string lift 2 and the forming head makes the first pass through collapsed section 1 
of the casing, creating contact and axial loads on the casing. 
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Then, releasing the pressure down to zero, the assembly with forming head 2 is 
lowered below collapsed section 1, and the forming head msJces the second pass and 
accordingly also the third pass from the bottom up, the axial loads being read using a 
hydraulic scale. 

The axial loads achieved are sunmiarized in the table. 

In examining the axial loads, note that after the second pass, they were reduced by 
16% compared with the first pass, and they were reduced by 35% after the third pass. 

However, when starting the first pass, excess pressure in the hydraulic forming head of 
even higher than 120 kgfi'cm^ may be created. This is reflected in the magnitude of the contact 
and axial loads. They increase. When monitoring the mcrease in the axial load on a hydraulic 
scale, its value cannot be permitted to exceed 300 kN above the weight of the string on which 
the assembly with the forming head is lowered, since the risk of snapping the string arises. 

If the a»al load approaches this value, it is necessary to reduce the excess pressure of 
the fluid in head 2 within the range of 15% Oy and to continue pulling from the bottom up 
through the collapsed section. 

Reduction of the axial loads on repeated passes of head 2 is evidence that the collapse 
in the casing is removed, and the productivity along the string is restored. 

Claim 

A method for straightening deformed casing, including lowering a work string with a 
hydraulic reamer to the section to be straightened, delivery of fluid to the pipes at the working 
pressure, and movem^ of the string along the section to be straightened during the operating 
cycle, distinguished by the fact that, wth the aim of improving the efficiency of straightening 
deformed casing, a hydraulic coring head is used as the hydraulic reamer, where the operating 
cycle is carried out in stages, and in each stage the string is moved along the section to be 
straightened from the bottom up at the working pressure in the hydraulic coring head. 
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Work interval, m 


Nfinimum axial forces, IcN, after pass 


1st 


2nd 


3rd 


1220-1190 


155 


130 


100 



[see Russian original for figure] [see Russian original for figure] 



Fig. 1 Fig. 2 
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